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Abstract

In the accelerator tunnel of the J-PARC main ring (MR), 38 CCD cameras for surveillance have been installed since
the beginning of MR operation in 2008. These CCD cameras are placed in a case of a lead block or a lead glass in order
to reduce the influence of radiation, but cameras installed in the beam injection line part where the beam loss is large
are damaged by radiation. And furthermore, some cameras have failed in less than one month with the enhancement of
beam power recently. For this reason, in 2014 three cameras which are installed in the beam injection line part were
changed from CCD to Charge Injection Device (CID) type and began testing. Until the summer of 2017, over 1000 Gy
(Total Ionization Dose) was irradiated to one CID camera by beam operation, it was able to operate for 3 years but the
deterioration is beginning to be seen in camera located at the highest dose in the MR tunnel.
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Figure 1: Location of MR surveillance cameras.
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Figure 2: Lead shield of CCD camera.
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Figure 3: CID camera and RadMon.
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Figure 4: TID (Gy) measured by RadMon at EMG-8 camera.
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Figure 5: Video image of CCD Camera.
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Figure 6: Video image of CID Camera.
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